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NorE: The candidates are requirecl to attempt two questions each
Section C will be compulsory.

SECTION-A

| (a) t-et t R2-R be defined by {x, r) = [l ;{r"";ffi
Sttffi trat f is not srtinnrs dr a-. ao*nt of ni

I {b} lf u : Iog(r3 * ys + zr - 3xyz),;-lgn sfuu, tftat
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ll State and prove youngls Theorem-

lll (a) Prove thatJr-t(a, F) : q f or -.y (o,fi)fu[ongtury to the range of f {x,y),where

f (x,y) = (JFTF,o"-r:).

lll (b) use Tayror'stheorem to expand xzy +3y - 2 faporvers af r - l wtd. y + 2

the plane lx * rny * nz = 0
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v(a) provetr,"t f (l; #rl dx +,rr' f|f# *) o"
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v(b)Evatuat 
" Ii I{ *r-i Or*bvasryirytheorderof intesration.
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Vt prove tnat fi JlyQ d.x dy = # ooer AreoA= [_1, 7] x [O,Z].

Vtl (a) Find centroid of the hemispherical region

A = {(x,y,z): x2 + yz + 22 s 1,2 > o}wh*e denstty p(x,y,z) : 7g2

Vll (b) Find moment of inertia of the cylind er x2 + y2 S az ,O 
= 

z < h with uniform

mass density L about the z_axis.

Vlll (a) Find the volume of the portion of the sphere x2 + y2 * z2 = o2 lytng,insi6e

The cylinder x2 + yz : qy.

VIll(b)Evaluatetttffi'ouerregionspherex2+y2+z2<L

sEcTtoN-c

lX(a) showthatthefunctions 1t = x + y - z,v : x - y + Z, w = 262 *y2 + z2 -Zyz
Are not independent of one another.
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lx (b) lf z= f(x, y) is a homogeneous function of x and y of degree n, then show that
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lX (c) State Schwarz's Theorem.

lX (d) Shoe that tt (0, 0) is a saddle point of the functicn f {x,y) : x? + y3 + 3xy.

lX (e) Find the centroid of a cubic box with side 2 unit and density 1

lX (f)lf a regionAisdefined ds A={(x, y):0 < x ( 3,2 <y < S},

then showthat 108 . JI e", + 3yz)dx dy < B3T.

lX (g) Evaluate [[ 12 drd? over the area includ.ed. between circles r = 2sin 0 md r = 4 sin g.

lX (h) Evaluate Jfi @s * z) dxdydz ouer regionV = {(x,y,z): xz + y2 + z2 < ly

(2x B = 16)


